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CONFERENCE HELD ON LABOR COURSES IN 
_ ENGINEERING SCHOOLS 


--A unanimous vote: in favor of a resolution urging the 
§. P. E..E. to appoint an active committee to make a thor- 
ough study of how the subject of labor relations can best be 
introduced into the: engineering curriculum, was the outcome 
of an informal conference of engineering school educators, 
held on November 2d, in New York City, at the home of Mr. 
Sam A. Lewisohn, Vice-President and Treasurer of the Miami 
Copper Company: The conference was called by Dean Dexter 
S. Kimball, of Cornell, who likewise presided, and was at- 
tended by a score of deans in accessible institutions and by 
several prominent industrialists, including Mr. Owen D. 
Young, Chairman of the Board of the General Electric Com- 
pany, Mr. Gano Dunn, President of the J. G. White Engi- 
neering Corporation, Gen. R. I. Rees, Vice-President of the 
American Telephone: & Telegraph Company, Mr. O. H. 
Cheney, Vice-President, and Director of the American Ex- 
change Irving Trust Company, Col. John Price Jackson, of 
the New York Edison Company, and Mr. Lewisohn himself. 

The discussion was notable in the emphasis put on the grow- 
ing importance of: the engineer as an administrator of indus- 
try, rather than as a technician. The increasing need of en- 
gineering graduates..with,an intelligent and sympathetic in- 
terest in problems of labor was the special gist of the remarks 
made by every industrialist present, and by Mr. Young in his 
confidential after-dinner discussion of the problems of the 
General Electric Company in its present expansion program. 
The address prepared by Mr. Cheney, on the need of engi- 
neers better equipped for administrative leadership, aroused 
such enthusiasm among those. present that it is reprinted in 
full in the present issue... ...- 

In opening the discussien, Mr. Lewisohn gave a number of 
instances from his own experience and that of others, includ- 
ing Mr. Herbert Hoover, of the difficulty of finding engi- 
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neering executives with trained ability to handle the human 
relations in their work. He pointed out that while it may be 
true that leaders are born, not made, yet there are many born 
leaders not exercising their qualities because they are not 
trained in, or really interested in, organization problems. He 
urged that besides having the subject of labor relations nat- 
urally touched upon in the regular engineering courses, there 
should also be an integrated and distinct course devoted to 
it so that the student may at least get ‘‘a feel for it.’’ He 
mentioned certain cases of where executives had failed to 
receive promotion because of their lack of experience in or- 
ganizing people. 

Mr. Gano Dunn stressed the important social results which 
would come from ‘‘making the engineer more human.’’ He 
felt that the engineering schools had shifted somewhat from 
preparing men for engineering as he defined it—‘‘the art 
of the economic application of science to the purposes of man’”’ 
—and suggested that room be found in the curriculum for 
humanizing study by taking out such subjects as advanced 
physics and similar science courses and putting in their place 
courses in industrial relations, or ‘‘the art of organizing men.”’ 

General Rees described the problem of the turnover of 
young college men employed in the Bell System, and declared 
that the only way that problem and other personnel problems 
could be solved was by developing a realization on the part 
of the engineer that ‘‘after all, the man in the problem is the 
all-important problem,’’ and that the way to bring this about 
was by ‘‘indoctrinating him’’ before he takes up his life’s 
work. This was echoed by Col. Jackson, who emphasized the 
importance of a proper start, since ‘‘it is easier to teach men 
at twenty than at forty.’’ 

The problems of teaching the subject were then taken up, 
led by Dean R. L. Sackett, who presented an able paper on 
the program pursued at Penn State, Dean H. C. Sadler, of 
the University of Michigan, and Dean E. J. McCaustland, of 
the University of Missouri, all of whom were most helpful in 
directing the discussion along practical lines. Dean Sadler 
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declared that personnel relations study might well be sub- 
stituted for some of the more specialized technical work for 
the ordinary student. While engineering educators seem very 
reluctant to drop advanced courses, he felt it was time for 
them to get together and overhaul the whole curriculum so 
that ‘‘more broadly trained engineers’’ could be developed. 

In responding to the questions raised, Professor E. D. 
Smith of the Sheffield School, Yale, described his practical 
work in the reorganization of businesses, and declared that the 
principal difficulty in every case was the finding of the right 
type of executives. Technical knowledge, he found, was easy 
to get, and ‘‘at a discount,’’ but the thing he ‘‘could not get 
at any price was men who knew how to handle men.’’ He 
felt that the emphasis on precision in the engineer’s training 
was often a handicap in personnel relations, where so little 
ean be precise. His method, used in Harvard and Yale, is to 
carry into the classroom the kind of experience best obtained 
‘fon the job’’ and supervise it properly. He therefore at- 
tempts to reproduce actual conditions into which the students 
would be thrown. To develop a cultural background on which 
human relations may be based, each student is encouraged, 
individually, to become interested in the subject from a broad 
point of view, and to read widely and intelligently—and to 
follow this after he leaves college. 

Dean C. C. Williams of the University of Iowa, compared 
engineering education with society in general and referred 
to the fact that while society has gone far in technology and 
economic organization, it is lacking in the organization of 
social relationships, so that engineering education should not 
be blamed for its difficulties with these intangible problems. 
He felt that personnel problems should be discussed wherever 
possible in the regular courses as well as in a special course. 
He recommended the case method, collateral reading and in- 
spirational talks by industrial leaders. 

The point that provoked the livest discussion was the ques- 
tion as to how much of the content of a good labor relations 
course could be interspersed in other courses. Several speak- 
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ers emphasized the fact that while this was a desirable sup- 
plementary method, it could under no circumstances be con- 
sidered a substitute for a thoroughly integrated course dealing 
with the subject in a basic way. 

The same point was made by two guests not connected with 
engineering schools, Dr. Lee Galloway of the Ronald Press, 
and Professor Herman Feldman of Dartmouth. The former 
compared the problem to that of introducing a course in 
ethics in a new school of retailing and suggested, from that 
experience, that a course in personnel relations should be 
given and developed so as to become a center from which the 
subject spread into other courses. Professor Feldman, citing 
the problems of teaching similar subjects in schools of busi- 
ness, declared that the only adequate way to present them was 
through an organized course which could present a ‘‘com- 
plete picture and a philosophy’’ of personnel relations. 

The second point regarded as of utmost importance was to 
find means of interesting the faculties of engineering schools 
in this newer need for the inclusion of special courses on labor 
relations and of interspersing it in the other courses as well. 
Dean E. A. Hitchcock of Ohio State, declared that the first 
problem in developing personnel relations study was to ‘‘edu- 
cate the faculty’’ to giving up some courses to which they 
tend to cling. 

Several speakers urged that the discussion at the conference, 
found so profitable by those present, be brought to general at- 
tention through publication in the journal of the S. P. E. E. 
and in special reports, leading to the resolution that a special 
committee be appointed by the S. P. E. E. to canvass the 
whole subject. 

Among those who contributed significant points to the dis- 
cussion were: Professor W. H. Kenerson, Brown University; 
Professor C. F. Scott, Yale University; Professor Jos. W. 
Barker, Mass. Inst. of Technology ; Dean H. J. Hughes, Har- 
vard University; Professor H. P. Hammond, of the S. P. E. 
E.; Dean G. B. Pegram, Columbia University; Professor 
Joseph Roe, New York University ; Dean A. M. Greene, Prince- 
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ton University; Dean Louis Mitchell, Syracuse University ; 
Dean Milo S. Ketchum, University of Illinois; Dean Anson 
Marston, University of Iowa; Dean O. M. Leland, University 
of Minnesota; Professor F. L. Bishop, University of Pitts- 
burgh; Professor Ely, Carnegie Inst. of Technology; Presi- 
dent C. R. Richards, Lehigh University; Professor J. R. 
Bangs, Cornell University. 











MANAGEMENT TRAINING FOR ENGINEERS * 
BY O. H. CHENEY 


Vice-President, American Exchange Irving Trust Company, New York 


I am neither an educator nor an engineer and that, I pre- 
sume, makes me qualified to discuss the improvement of edu- 
cational methods and of engineering practice. But I do not 
wish to undertake any such discussion—I should like, rather, 
te convey to you a few impressions from the other side of a 
banker’s desk, which, you may feel, have some bearing on both 
of these subjects. 

The banker may not have time for much reflection but in 
the course of year after year of day after day activity, he is 
at least able to achieve some cumulative observations which 
arrange themselves into some sort of perspective of business. 
The banker is in a position to see business in action, not merely 
one business but that amazing variety which makes up our 
economic life. He is able to see certain trends as they are 
developing—to sense needs before they become urgent—fre- 
quently to become aware of danger before it becomes serious. 

In my actual and intimate contact with different types of 
businesses, two most significant phenomena have impressed 
themselves on me more and more every year. The first ob- 
servation is of the changing type of man with whom I have 
to deal—the changing type of business executive. The sec- 
ond observation is naturally of business methods—the chang- 
ing practice of management technique. 

In the history of business, those who have directed business, 
been concerned with the actual management of the actual 
operations, have come from various sources. At different 
stages in the history of business, very often one source or 
another has been predominant. At one time, particularly 
during the era prior to the development of the big corpora- 

* Presented at Conference of Engineering Educators, New York, No- 
vember 2, 1928. 
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tions, the managing executives, usually also the owners, most 
frequently came from craftsman origins. They managed the 
business because they knew their particular business—proba- 
bly they had grown up in it. Nowadays the dominant types 
of executives come from those trained in law, in banking, in 
engineering or those with successful experience in selling. 
The specialized executives more and more become the general 
managing executives. This may be an age of specialization 
but all around us the specialist is leaving his specialties behind. 

Even those executives who are concerned with some specific 
phase of their business, very frequently have to give up real 
technical practice and become more and more involved in 
purely administrative functions. The engineer gives up the 
sliderule and the blueprint for the control board and the sales 
map. 

Business—our national prosperity—depends more and more 
on the efficiency, the smooth operation, of our huge production 
machinery. The increasing fierceness of competition—both 
the old competition and the new competition between indus- 
tries—means competition in efficient production. We have 
been saying very frequently in the last year or two that the 
biggest economic problem of today is distribution. I think 
we shall soon discover that this is an error—the biggest prob- 
lem is still efficient production—and will be for many years 
to come. 

For this reason more and more of the executives I meet are 
men with engineering training. More and more are the busi- 
ness owner, the investor and the banker turning the manage- 
ment of industry over to the engineer—and the engineer must 
not fail. He must be prepared for his new task—the whole 
task. He must not permit himself to enjoy the thrill of man- 
agement without facing all of its difficulties. 

Business expects of the engineer, who undertakes executive 
management, security of investment and maintenance of rea- 
sonable profits. It is the function of every executive to be 
vigilant eternally in seeking out and removing all conditions 
or tendencies which may threaten profits. Every phase of 
management must be based on this principle and no phase 
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may with impunity be neglected. Sound management must 
include not only the management of machines, materials, meth- 
ods and money, but also the management of men. 

I stress men because time and again I have seen otherwise 
good management fail in its administration of personnel rela- 
tions. Good machinery, good technical methods, intelligent 
financing, energetic selling—I have seen all these turned to 
nought by poor management of men. I have seen, too often, 
labor troubles become a major cause of inadequate return on 
capital and enterprise. By labor troubles I do not mean only 
the spectacular troubles of strike and lockout, but the invisible 
labor troubles which are much more sinister because they are 
unseen. Strikes have taken an enormous economic toll in 
this country but it is a shoeshine tip compared with the loss 
due to invisible labor troubles—to friction, to imitation, to 
indifference, to sullenness and to carelessness. 

In a great many businesses there is an executive whose es- 
pecial function it is to deal with personnel relations. Of 
course, this is not the solution to all personnel problems—and 
those executives, who have ever been under the illusion that 
it is, have sooner or later been disagreeably awakened. Cer- 
tain personnel relations are so continuous, so important and 
of such a nature that they are best handled by assigning them 
to a specialized executive. But relatively few of the relations 
between men and management can be segregated like research 
or sales or finance. No executive can turn over to another his 
individual attitude and his individual relationship with the 
men under him and with the employe body as a whole. Real 
knowledge of sound management principles as applied to 
personnel relations must be a part of every executive’s equip- 
ment and the daily practice of them a vital part of every 
executive’s functions—from the chairman of the board of 
directors down to the youngest straw boss. No man can turn 
over ‘‘being human’”’ to another man. 

And it is not merely a matter of being human—it is the 
problem of being intelligently human. No man is born that 
way, although most men who have enough in them to achieve 
executive positions of responsibility have the inborn qualities 
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upon which this essential ability may be built. The unfor- 
tunate fact is, however, that the necessity for applying sound 
management principles to personnel relations has been gen- 
erally unrecognized. Not one of the major groups which have 
at one time or another in our industrial history held the dom- 
inating managerial positions has a record in personnel rela- 
tions of which it can be particularly proud. The old crafts- 
men-executive has naturally tended to watch too closely the 
development of his pioneer machinery; the lawyer has im- 
mersed himself in the obtuse problems of corporate practice ; 
the banker has concerned himself too much with safe financing 
and the distribution of profits. Shall we allow the engineer 
to lose himself entirely in the problems of production methods, 
purchasing control and sales budgets? 

No—would it not be better for the engineer to learn from 
the errors of his predecessors? The reason why the executives 
of other origins did not succeed in personnel management is 
because they did not have the proper approach by experience 
and training. For a time, during the war, it looked as if 
executives would come into business from another source with 
such experience and training—from the professional group 
of what might be called social workers. But because of the 
inadequacy of their other training and experience for indus- 
try, this trend practically ended after the war. 

Now, with a growing proportion of engineers filling a grow- 
ing proportion of executive positions, these problems have be- 
come the engineers’. Fortunately the technical background 
of the engineer is admirably adapted to harmonious integra- 
tion with the best principles of personnel management. The 
engineer brings from his professional training and practice 
sound and practical logic, accuracy and objective judgment. 

The question arises, ‘‘Why cannot the engineer pick up the 
principles of personnel management as he goes along?’’ The 
answer is the question, ‘‘Is he expected to pick up the prin- 
ciples of engineering as he goes along?’’ No, that is no longer 
the case. You try to give him a sound grounding in the 
principles of dealing with machines, materials and, to some 
extent, even money. Why not also men? The fact is that 
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an engineer is expected to know physics and chemistry and 
mechanics—and a good deal about their specific applications 
when he enters business. 

It seems most logical for the engineer to learn also the 
principles which govern human relations in industry at the 
same time as he studies the principles of thermodynamics or 
economics. He should learn to recognize stresses and strains 
in management as well as in machines and materials. And I 
feel sure that you gentlemen concerned with engineering edu- 
cation can solve the problems of teaching your students these 
principles—and many of you already have made satisfactory 
progress towards such a solution. 
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REPORTS OF COMMITTEES OF THE 1928 SES- 
SIONS OF THE SUMMER SCHOOL FOR 
ENGINEERING TEACHERS 


The following reports were prepared by committees of the 
members of the two sessions of the Summer School for Engi- 
neering Teachers of 1928. Each member of the conferences 
served on one or more of the committees. The membership also 
included, as a rule, one advisory member selected from the 
staffs. The reports were prepared and presented to the ses- 
sions in preliminary form and were then discussed. In some 
instances the reports were adopted as originally written. In 
others, the committes were instructed to modify the reports 
in accordance with the majority vote of the members. The 
reports were then altered by the committees and submitted 
for final adoption. In most instances they were adopted un- 
animously, though in some cases members dissented from the 
majority opinion and a vote on the division was taken. 

It was the sense of the conferences that the preparation of 
reports did not constitute an attempt to legislate on matters 
relating to the teaching of physics or electrical engineering 
but merely to record the majority opinion of the groups and 
to serve as a stimulus to further study and discussion. The 
reports are published to that end. 


REPORTS OF COMMITTEES OF PHYSICS SESSION 


REPORT OF COMMITTEE NO. 1 ON CONSIDERATION OF SYS- 
TEMS OF UNITS IN MECHANICS AND IN ELECTRICITY 
AND MAGNETISM FOR STUDENTS OF ENGINEERING 


The following report represents the opinion of the majority 
of this committee with regard to the teaching of units in be- 
ginning physics to students of engineering. 
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1. We recognize the necessity of teaching both the C.G.S. 
system and the British Engineering system of units. 

2. It is recommended that we refrain from the active use of 
metric gravitational units in dynamics. 

3. It is recommended that we refrain from the active use 
of the British Absolute system in dynamics. 

4. It is agreed that we use the pound as the unit of force. 
Where an exact definition is required it shall be defined as 
1/2.204662 of the international kilogram of force. 

5. It is agreed that the unit of force involves a considera- 
tion of the dynamical unit of mass, meaning that amount of 
material which may be accelerated at the rate of one foot per 
second per second by this force. 

6. It is agreed as to the desirability of naming this dynami- 
cal unit of mass but at present no suitable name has been 
agreed upon. 

7. It is agreed that as a first approximation, sufficient for or- 
dinary engineering practice, the value of g and the weight of 
any given body may be regarded as independent of locality. 

8. It is recognized that the international electrical units 
are intended to be certain definite multiples or sub-multiples 
of the C.G.S. electromagnetic units and are so nearly such that 
the differences therefrom are negligible in engineering prac- 
tice. 

9. It is recommended that the C.G.S. electrostatic units be 
ignored except in teaching the fundamental principles of 
electrostatics. 

10. It is recommended that the prefix ab be added to the 
names of the international electrical units to designate the 
C.G.S8. electromagnetic units, and that the prefix stat be added 
to the names of the international units to designate the C.G.S. 
electrostatic units. 

11. We believe that greater uniformity in the use of units 
might result from a joint conference of representative teach- 
ers of physics and of engineering subjects. We suggest, there- 
fore, that this conference recommend to the Executive Com- 
mittee of the Society for the Promotion of Engineering Edu- 
cation that such a conference be held, and that the results of 
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their findings be presented at an early annual meeting of the 
Society for discussion and action. 
Respectfully submitted, 

W.N. Sr. Peter, Chairman, 

J. O. Haminton, 

F. B. Hayngs, 

W. E. WHEELER, 

Wm. S. Franxuin, Adviser. 


REPORT OF COMMITTEE NO. 2 ON PURPOSES AND 
TREATMENT OF HOME PROBLEM WORK 


The Committee on Purposes and Treatment of Home Prob- 
lem Work submits the following report: 
Purposes: 


1. To fix in mind the fundamental principles of physics by 
means of their application to concrete cases. 

2. To develop ability to do analytical thinking. 

3. To develop ability to apply principles quantitatively. 

4. To compel a recall of material already studied. 

5. To enable the student to experience the satisfaction which 
accompanies the completion of a definite piece of work. 


Types of Problem. 


The types of problem which seem well adapted to the pur- 
poses stated above are: 
1. Simple numerical problems which can be solved by ob- 
vious substitution in formulas. 
2. Numerical problems which cannot be solved by mere sub- 
stitution in formulas. 
3. Problems which require a symbolic solution. 


Methods of Treatment. 


The details of the methods used must be worked out by each 
department of physics. Nevertheless, the committee 
believes that the following principles underlie an effi- 
cient method of treating the home problem work. 

1. Problems to be assigned should be chosen carefully to 
fulfill the purposes stated in the first section of this 
report. 
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2. The assignment should consist, whenever it is feasible, of 
more than one type of problem. 

3. The problems of each assignment should be arranged in 
order of increasing difficulty. 

4. Solutions of problems, if handed in, should be corrected 
and returned. 

5. Data for problems should be chosen to minimize arithmeti- 
cal calculations. 

6. All assignments should contain review problems as well 
as advance problems, the number of each depending 
upon the nature of the work. 

7. We believe it is desirable to give to the students the 
answers to problems, except to problems of very simple 
character. 

8. In general, home problems should be assigned in connec- 
tion with each lesson. 

9. Ample opportunity should be given for discussion of 
problems with which students have experienced diffi- 
culty. 

10. Some problems should be assigned in which particular 
attention is given to significant figures. 

Respectfully submitted, 
W. H. Sranuey, Chairman, 
JosEPH A. CooLiDGE, 
Aupus FOGELSANGER, 
Parke B. Frarm, 
G. E. GrantHaM, 
O. M. Stewart, Adviser. 


REPORT OF COMMITTEE NO. 3 ON EXAMINATIONS AND 
TESTS 


Your Committee on Examinations and Tests presents the 
following report for consideration and hopes that the mem- 
bers of the Conference will add to any value that it may have 
by a full discussion of its various points and by suggesting 


improvements. 
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Final Examinations. 
1. The committee believes that the most important educa- 
n tional value of the semester or final examination in 
physics is that it requires the student to review the 

d entire subject in a comprehensive way and thus aids 

in giving him an understanding of the relationship 

i- of its parts as well as a knowledge of it as a whole. 

2. The committee believes that the satisfactory completion 

HH of a final examination gives a sense of achievement to 

J the student, and, in that way, serves as a means of 
stimulation. 

3. The final examination should also, of course, serve as one 
of the means of measuring the student’s achievement. 
The committee recognizes that the final examination, 
as usually given, is not an altogether accurate method 
of measurement, but believes that its value is never- 
theless sufficient in this respect to warrant its retention. 

4. For the above reasons the committee favors the use of the 
final examination. 

5. The committee favors requiring all students to take the 
final examination in the first course in physics. (The 
vote of the session on this section was 28 in favor and 
9 opposed.) 

6. The committee feels that a weight of at least one-third 
should be given to the final examination in determining 
semester grades. 


Periodic Tests. 

7. Written reviews serve the same general purposes as the 

final examination and in addition give the student a 

review while the subject is still fresh in his memory. 

he They also give both the student and the instructor a 

n- frequent check on progress. For these reasons the 

ve committee is strongly in favor of frequent written tests 
ng throughout the first course in college physics. 

8. The committee believes that the intervals between written 

reviews should in general be from two to three weeks. 
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9. The committee believes that, insofar as possible, written 
reviews should be so timed as to cover fairly distinct 
divisions of subject matter. 


Daily Reviews. 

10. The committee commends the practice of giving brief daily 
tests, in written form, and suggests that the first five or 
ten minutes of the recitation period be used in this way. 


Forms of Examination; Kinds of Questions. 


11. The committee has given consideration to the form of the 
final examination and has discussed the relative merits 
of the commonly used type consisting of written state- 
ments of definitions and principles, description of proc- 
esses, problems, etc., and also to the newer, so-called, 
objective type of examination. The committee recog- 
nizes many limitations of the traditional form of ex- 
amination and specifically its inaccuracy as a means 
of measuring achievement. The committee does not 
feel, however, that the traditional form of examination 
should at present be abandoned in favor of the newer 
form. It is disposed to recommend the experimental 
trial of the newer form, as exemplified by the Iowa 
Achievement Examinations in College Physics, during 
the ensuing year either in conjunction with or possibly 
as a substitute for the older form of examination. The 
committee recommends that if this be done reports 
upon the results of the trial, including comparisons 
between the use of the two forms of examination and 
expressions of opinion, be sent to the S. P. E. E. office 
for compilation and distribution. 

12. The committee learns that a report on the trial of place- 
ment examinations by a considerable group of colleges 

is now in preparation and therefore does not wish to 

express any views on the use of the objective form of 
examination at the beginning of the first course in 
physics until there has been opportunity for study of 
this report. 
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13. As to the traditional form of examination, the committee 


believes that it should include the several kinds of ques- 
tions now generally employed: written statements of 
definitions, principles and laws; descriptions of instru- 
ments, experiments, devices, etc.; solution of problems; 
and derivation of formulas. The committee recom- 
mends that the solving of problems be an important 
part both of the final examination and of periodic 
written tests. Some of the problems should be brief, 
involving a single principle or law, while others should 
require the student to bring to bear his knowledge of 
more than a single principle or law. The committee 
would emphasize the importance of the latter type of 
problem since it requires the exercise of powers of 
reasoning as well as of memory. 

The committee would recommend that, with rare ex- 
ceptions only, questions of final examinations relate 
to the more basic and fundamental laws and concepts 
of physics. 


Accuracy of Statement and of Computations. 
14. The committee recognizes that the teaching of principles 


is the primary purpose of the first course in college 
physics and that facility in computation is relatively 
of secondary importance. It believes however that the 
habit of accuracy of statement and of computation 
should be developed throughout the course. This 
should be reflected in a requirement of accuracy in 
examinations. To this end accuracy should be taken 
into account in grading examination papers. The com- 
mittee recommends that examination papers showing 
throughout a lack of accuracy either in statement or 
numerical computation should be rated as failures. 


Length of Time Allowed for Examinations. 
15. The committee has considered the length of time that 


should be allowed for a final examination in college 
physics but feels that this is largely controlled by the 
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type of examination or by local practice and does not 
care to recommend any specific time allowance. The 
committee believes, however, that whatever the time, 
the contents of the examination should be such as to 
avoid compelling any substantial portion of the class 
to work under the pressure of insufficient time. 
Respectfully submitted, 

C. L. Brightman, Chairman, 

C. J. Carpin, 

F. W. Ham, 

G. J. Marquart, 

F. Rawlinson, 

A. E. WHITTAKER, 

H. P. Hammmonn, Adviser. 


REPORT OF COMMITTEE NO. 4 ON FUNCTION OF LABORA- 
TORY WORK AND ITS COORDINATION WITH CLASS 


ROOM WORK 


Your Committee on Functions of Laboratory Work and Its 
Coordination with Class Room Work reports as follows: 


Objectives. 
1. The primary aim of laboratory work in connection with 


a course in general physics is to elucidate fundamental 
concepts and principles of physics and to fix them 
firmly in the mind of the student. 


2. Secondary objectives of such laboratory work are to stimu- 


late the student’s interest in the study of physics 
through personal experimentation, to inculcate the 
habits of careful observation and of quantitative think- 
ing, to teach proper methods of measurement, com- 
putation, and report-writing, and to assist in devel- 
oping initiative. 


Methods. 
3. Each experiment should, therefore, illustrate directly a 


definite concept or principle of physics. Experiments 
which teach merely the use of instruments are, in gen- 


eral, undesirable. 
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4. A limited use of qualitative experiments which clarify 
fundamental concepts is recommended. 

5. Quantitative experiments should be designed to allow 
fairly precise measurements. The student should be 
taught to form some estimate of the accuracy of his 
work. Results should not be accepted unless reason- 
ably accurate. 

6. No experiment, whether quantitative or qualitative, should 
be considered complete without a clear, concise report, 
in tabular form if possible. The report should also 
contain answers to leading questions on the theory 
underlying the experiment. 

7. The apparatus should be as simple as is consistent with 
desired results. It should never be so complicated as 
to obscure the principle involved. Its workmanship 
and condition should be such as to inspire the respect 
of the student. 

8. Experiments which are sometimes used in lecture demon- 
strations but which are best appreciated when per- 
formed by the student individually, should be set up in 
the laboratory. They should be of such nature as to 
stimulate the interest of the student by appealing to 
his curiosity, while at the same time illustrating im- 
portant principles. As examples we mention the for- 
mation of a variety of spectra and of Newton’s rings, 
gyroscopic action, and other experiments of the mu- 
seum type. 

9. As a means of developing initiative, the student should 
work alone whenever possible. Laboratory work 
should develop the ability to understand oral or writ- 
ten instructions, to carry out such instructions with 
the apparatus provided, and to reason from cause to 
effect. 

10. The instructional staff of the laboratory should be large 
enough to give adequate supervision. No more than 
fifteen students should normally be assigned to each 

instructor. Use of undergraduate assistants as in- 

structors is deplored. We believe that the quality of 
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instruction in the laboratory should be equal to that 
in the classroom. 

11. The laboratory work should always be closely coordinated 
with the lectures and recitations. An experiment il- 
lustrating a certain concept should follow, rather than 
precede, the discussion of that concept in lecture and 
recitation, in order that ideas gained thereby may be 
reenforced in the laboratory. 

12. It is desirable that the course in general physics be sup- 
plemented in the following year by a laboratory course, 
each experiment of which may involve several physical 
concepts and principles. Such a course should require 
students to recall the work of the preceding year, and 
it may be arranged to place somewhat more emphasis 
on methods of measurement and on discussion of ac- 
curacy of results. 

Respectfully submitted, 
Wuuarp E. Lawton, Chairman, 
R. B. Dow, 
J. C. Gray, 
F. M. Hatca, 
F. F. Pirrr, 
O. M. Stewart, Adviser. 


REPORT. OF COMMITTEE NO. 5 ON FUNCTION OF AND RELA- 
TIVE TIME FOR LECTURES, RECITATION AND LABORA- 
TORY PERIODS IN PHYSICS, AND PREPARATION | 
THEREFOR BY THE STUDENT 


Owing to the local conditions under which the subject of 
physics must be taught in the different institutions, your com- 
mittee has found it impossible to lay down definite regula- 
tions for the teaching of physics. Therefore it merely offers 
the following suggestions, with the hope that they may be of 
benefit and may lead eventually to greater uniformity. 


1. That new concepts and fundamental principles be intro- 
duced, first, in the lecture. 

2. That new concepts and principles be introduced through 

simple, qualitative demonstrations. 
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3. That lengthy derivations of formulas be omitted from 
the lecture in so far as possible. 

4. That the recitation be used to develop more fully, and 
fix more definitely, the concepts and principles intro- 
duced in the lecture. 

5. That the recitation consist mainly of class discussion and 
specific problems. 

6. That it is desirable to have one recitation for each lecture. 

7. That it is desirable to have one two-hour laboratory period 
for each lecture, or one three-hour laboratory period 
for each two lectures. 

8. That the instructor in charge of a section should arrange 
consultation periods with his students. 

9. That the relative time devoted to the preparation for lec- 
ture, recitation, and laboratory must necessarily vary 
with the school and course to such an extent as to make 
it inadvisable to recommend a definite mode of pro- 
cedure. 





Respectfully submitted, 
Frep G. Person, Chairman, 
W. F. Brown, 
A. W. Dott, 
H. E. Erskine, 
C. F. Ferry, 
Percy Hopeg, 
W. J. Drisxo, Adviser. 


REPORT OF COMMITTEE NO. 6 ON COORDINATION OF 
PHYSICS WITH OTHER SUBJECTS 


The committee is of the opinion that considerable improve- 
ment in the teaching in engineering schools could be attained 
by better coordination of the work of departments teaching 
related subjects. If in one department the treatment of a 
topic differs radically from the treatment of the same topic 
in another department, the student will have difficulty in 
passing from one department to the other. If concepts are 
used in different senses in the two departments, the student 
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will form the impression that one of the departments is in- 
efficient. Physics, being a fundamental experimental science, 
has many points of contact with other engineering subjects, 
and it is especially important that the teaching of physics 
should be well articulated with the teaching of other subjects 
closely related to it. In this report only a few cases of ap- 
parent lack of adequate coordination can be discussed with 
some suggestions for improvement. 


Significant Figures and Powers of Ten. 

The contacts between physics and mathematics are so numer- 
ous that close coordination is highly desirable. The use of 
powers of ten for very large or very small numbers and the 
limitation of calculations to a certain number of significant 
figures are sometimes taught in freshman mathematics. If 
the use of these methods could be practised more widely in 
the solution of problems in freshman mathematics, it would be 
of great service to the teaching of physics and several of the 
engineering subjects. 


Physics and Calculus. 

When physics and calculus begin simultaneously, the stu- 
dent’s progress may be greatly facilitated by having the con- 
cepts of velocity and acceleration taught in the physics course 
just when the teacher of mathematics is struggling with the 
terms first and second derivation. If integration, regarded 
simply as anti-differentiation, could come early (as it does in 
some text-books), it could be used by the teacher of physics in 
deriving formulae for accelerated motion. Also if an ele- 
mentary treatment of integration between limits could come 
sufficiently early to assist the teacher of physics in the treat- 
ment of moment of inertia, center of mass, and so on, the 
arrangement might be of much service to the teachers of both 
subjects. It is of course recognized that even the best of 
good-will might not make all of these correlations possible. 


Moment of Inertia. 

The term ‘‘moment of inertia’’ is used with two meanings, 
namely, as the integral of r?dm where dm is an element of 
mass and as the integral of r°dA, where dA is an element of 
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area, the first being the sense in which it must be used in 
physics and in some parts of engineering, and the second the 
sense in which it may be used in other branches of engineering. 
It is the duty of the teacher of physics by lecture, laboratory 
experiment and recitation, to give the student a clear idea of 
the moment of inertia as the integral of r*dm. This is the 
sense in which it must be used in later parts of the work in 
physics. This is a difficult task even without complicating 
the problem by introducing the term in the second sense. 

Changing the name of one of these concepts might be dif- 
ficult, but the committee cannot refrain from urging the de- 
sirability of such a method of escape from a confusing situa- 
tion. 

The relation between the two terms is a mathematical anal- 
ogy. This should be impressed upon the student at some stage 
in his study, and he should be warned as to the possible danger 
of confusing the two uses of the term. Teachers of mathe- 
matics in engineering schools use moment of inertia as a basis 
for problems in integration. This committee believes that 
the best place to impress upon the student the difference be- 
tween the two uses of the term is in the work of the mathe- 
matics department. Practice on these problems in the mathe- 
matics department will usually come after the introduction 
of moment of inertia in the physics classes and before its use 
in engineering. This seems to be the best place to make the 
distinction, and we would urge that efforts be made to meet 
the difficulty in this way. Conferences in each institution 
between representatives of engineering departments, of the 
physics department and of the mathematics department might 
be of use in this connection. 

But the teacher of physics should always remember that 
the teacher of mathematics has a task which, in some ways, is 
even more difficult than his own. Each department in an 
engineering school should, we believe, make every effort to 
understand and allow for the difficulties peculiar to related 
departments. Failure to do so is the cause of much misunder- 
standing and is sometimes detrimental to the progress of the 
student. 
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Electrical Measurements and Alternating Currents. 

Practice differs in institutions as to the department in 
which electrical measurements and the elements of alternating 
current theory are taught. Sometimes they are taught in 
the physics department and sometimes in the electrical engi- 
neering department. If a good working arrangement has 
been secured we believe it should not be disturbed, in other 
cases the matter should be decided by conference between the 
two departments. 

Similar considerations should apply to the teaching of such 
subjects as Kirchoff’s Laws and the elementary theory of the 
generator and motor. 


Thermal Coefficient of Expansion. 

The coefficient of linear expansion and several similar co- 
efficients are defined and found on the supposition that the 
initial temperature is a specific temperature, commonly zero 
degrees Centigrade or thirty-two degrees Fahrenheit. In cal- 
culations involving these coefficients, large errors may be made 
if one of these coefficients is used to calculate directly the 
change from any initial temperature to any other temperature; 
for example, in calculating the volume of a gas at constant 
pressure or the resistance of a wire. This is especially true 
if the coefficient is comparatively large, and then it should 
be used strictly as defined. On the other hand the coefficients 
of linear expansion of metals, such as steel, are comparatively 
small. Hence in many practical problems, especially in cal- 
culating corrections of steel surveying tapes for atmospheric 
change of temperature, the coefficient of expansion may be 
used for direct calculation between two temperatures as if it 
had been defined and found for these temperatures. Teachers 
of surveying frequently find that students think they must 
first calculate the length of the tape at zero degrees Centigrade 
or thirty-two degrees Fahrenheit. Physics teachers should 
explain and emphasize the simpler method of calculation when 
the coefficient is small and the change of temperature small. 
The Specific Heats of a Gas. 


The meaning of the specific heat of a gas at constant pres- 
sure and its specific heat at constant volume and the funda- 
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mental reason for the difference between them is a point of 
particular difficulty at an early stage in the teaching of 
thermodynamics. Teachers of thermodynamics usually assume 
that students have learned this in their physics. The differ- 
ence often seems so simple to the teacher of physics that it is 
not sufficiently emphasized, whereas to the student the dif- 
ference is often surprisingly difficult. He first gets the con- 
cept of specific heat in connection with solids and liquids, 
where changes of volume are not referred to, and why the 
volume should come in to bother him in speaking of the heat 
required to warm a given mass of gas may remain a mystery, 
even if he memorizes a definition of the term. Not having 
duly understood, he promptly forgets it. In this connection, 
the physics teacher should strongly emphasize the connection 
of the equation with the conservation of energy, reenforcing 
it with some elementary considerations from the point of view 
of the kinetic theory of gases. Some well selected problems 
involving the relation between the mechanical equivalent and 
the difference between these two specific heats are useful in 
, teaching these concepts. 

; Respectfully submitted, 

t J. H. Croup, Chairman, 
H. C. Brown, 

A F. C. Farnuam, 

s G. E. GranrHam, 

y V. B. Hat, 

é A. W. Durr, Adviser. 


Cc 

e REPORT OF COMMITTEE NO. 7 ON THE EXTENT TO WHICH 
t MODERN PHYSICS SHOULD BE INTRODUCED IN COURSES 
FOR ENGINEERING STUDENTS 


Your committee appointed to study the place of modern 
physics in the engineering curriculum reports as follows: 


The Content of Modern Physics. 


The growth of modern physics has been based on a few 
fundamental experiments, most of which occurred in the 
decade from 1895 to 1905. These include the discovery and 
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isolation of the electron, the discovery of radio activity, the 
first detection and description of X-rays and the ensuing 
demonstration of their undulatory properties, and the whole 
sequence of experiments resulting in the nuclear hypothesis 
of atoms. 

Of equal importance with the discoveries themselves has 
been the formulation of new physical principles involving 
concepts which not only were more powerful than the older 
ideas but in many cases were so novel as to be unintelligible 
to the older school of physicists. The outstanding new theories 
have been the relativity theory both in its restricted form and 
in its later generalized statement, and the quantum mechanics 
in its many guises. Interwoven with these have been new 
theories of atomic structure, spectral origin, interaction of 
radiation and matter, evolution of elements, and chemical 
combination. 

The teacher of engineering physics is faced with many dif- 
ficulties when he contemplates his students and the field of 
modern physics. In the old phrase, it is ‘‘Ars longa, vita 
brevis,’’ with physics the art, and the time allotted to engi- 
neering physies the exceedingly short life. Into a course 
already crammed to bursting, shall he introduce this new 
volume of facts and these new ways of considering them? 
For there is little in the older physics which has been given 
to engineers which can be omitted without endangering the 
foundation for the technical studies which follow. And the 
immediate engineering application of much of modern physics 
is not evident. This latter consideration, however, carries 
with it no insurance that the application will never come. 
As we look back we can see all dynamo-electric machinery 
in embryo in the researches of Michael Faraday. In the pages 
of Willard Gibbs, he who tarries and ponders may read the 
rise of the chemical industry. May not these deep-lying 
changes in physics presage just as surely far-reaching devel- 
opments in engineering? The future only can answer with 
certainty. 

Criteria for Adding New Material. 
Any solution of our problem in teaching this broad field to 
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engineering students must involve careful consideration of 
the goals we hope to reach in the process. These goals include 
an effective preparation of the student for his ensuing tech- 
nical study, a widened and a freshened outlook on the physical 
world, a stimulated curiosity about physical matters, and a 
slight familiarity with the paths which physicists are follow- 
ing. The older physics is, of course, sufficient for many of 
these ends and we should hesitate in introducing new material 
into our courses unless some real gain results. 

Electron Theory. 

It may be laid down as a general principle that modern 
physics is to be introduced wherever and whenever it makes 
the older facts and principles more vivid and more real. In 
particular the electron theory may be used to great advan- 
tage in electrostatics and in electrolysis as well as in some 
phases of electrodynamics. Even with engineering students 
one should not pass by the stimulation which comes from a 
qualitative unifying explanation afforded by the electron 
theory of metals for such diverse phenomena as thermal and 
electrical conduction in metals, the Seebeck and Peltier ef- 
fects, thermionic emission, the Thomson effect, and Ohm’s law. 
An elementary exposition of magnetism as a property of mov- 
ing electrons may well be included. The electron theory 
may be used with equal effectiveness in discussing the unity 
of electromagnetic waves, not as regards their common velocity 
but as regards their common source in moving electrons. 


Molecular Theory. 

While the molecular theory of matter is much older than 
these newer parts of physics, yet the recent developments 
have brought a certainty and a vividness to the idea of mole- 
cules which was lacking. In many parts of physics the mo- 
lecular behaviour may be utilized in forming pictures of the 
realities lying underneath phenomena in the large and the 
student may be led thereby to a more comprehensive view of 
nature. The distinction between states of matter, the nature 
of heat and of temperature, the propagation of sound, surface 
tension phenomena, the diffusion of matter, the properties of 
gases, the conduction of electrolytes, the ionization of gases 
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—all these and many more topics may well be presented from 
the molecular viewpoint though not necessarily to the exclu- 
sion of other methods of approach. The simple pictures of 
ordinary solids which have come from X-ray analysis should 
be used freely. 


Relativity and Quantum Mechanics. 

We approach more debatable ground when we consider the 
teaching of relativity and quantum mechanics. These have 
affected physicists profoundly both in experimental methods 
and in philosophical attitudes. Should the physicist attempt 
to ineuleate this changed viewpoint in the engineer? To the 
engineer as a technician both theories are surely nebulous. 
Matter in the large need seldom be considered except in the 
old familiar ways. But for the engineer as an intelligent 
student of nature some familiarity with these matters is surely 
necessary. It is doubtful whether teachers of engineering 
physics can present more than fleeting views of relativity and 
quantum mechanics but even passing references are valuable 
in opening the minds of students to broader fields of physical 
knowledge. Some reference should be made to the variation 
of mass with velocity, to the merging of the two laws of con- 
served mass and conserved energy, and to the conflicting 
corpuscular and undulatory notions of radiation, if only to 
shake the complacency of the student and to stimulate outside 
reading. 

Supplementary Course. 

The field of modern physics contains much that the engineer 
should know of, rather than that he should know. It is sug- 
gested that the general course in engineering physics be sup- 
plemented by a later course in modern physics. The general 
course must conform, of course, to many technical require- 
ments and must come early to lay the needed ground-work 
for engineering. The course in modern physics might for 
the present be regarded as largely informative or cultural 
and might well be delayed as late as possible. The emphasis 
of the course should be laid upon the stimulation of reading, 
and demonstrations and lecture should be designed with this 
end in view. 
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The committee recommends that an elective course in mod- 
ern physics be added to the engineering curriculum in col- 
leges where it is not offered already. 

Respectfully submitted, 
W. R. Wrieut, Chairman, 
ALBERT BALL, 
S. M. HEeruin, 
J. P. Lirtte, JR., 
F. V. WENDLING, 
A. W. Durr, Adviser. 


GENERAL RECOMMENDATION OF THE CONFERENCE 


The members of the Summer School for Teachers of Physics, 
conducted by the Society for the Promotion of Engineering 
Education have been carefully considering the problems con- 
nected with the teaching of engineering students. We believe 
that one of the greatest difficulties with which we, as teachers 
of physics, contend is the limited amount of time allotted in 
engineering curricula to our subject. The median time al- 
lotted to the general course in physics in the thirty-six in- 
stitutions represented here is ten semester-hours. In this 
time we are expected to cover five divisions of physical sci- 
ence. A very large number of new concepts have to be intro- 
duced, and the student should be drilled in these by lecture, 
recitation, problem work, and laboratory practice until the 
proper use of them becomes almost instinctive. We should 
give the student such a clear understanding of the funda- 
mental principles that he can go on with advanced work in 
applied heat, in mechanics, and in electricity. In addition 
we should give the student some understanding of the broad 
principles underlying all physical science and some insight 
into the extensive developments that are taking place in our 
field. To do all this with any thoroughness requires more 
time than is generally available. 

We believe that the course in general physics should under 
no circumstances be less than twelve semester-hours, and hope 
that engineering schools will generally follow the example 
already set by some in giving more than twelve semester hours 
for the teaching of general physics. 














REPORTS OF COMMITTEES OF THE ELECTRICAL 


ENGINEERING SESSION 


COMMITTEE REPORT NO. 1 ON COMPREHENSIVE 
EXAMINATIONS 


1. A comprehensive examination is an examination given 
to the student for the purpose of determining his ability 
to correlate the principles of subjects covered. 


2. We feel that the examination should be taken from a large 


list of questions and problems covering the essentials 
of all courses taken. 


3. The examination should be drawn up by a representative 


local board of the engineering faculty giving the ex- 
amination after a consideration of a large number of 
questions which might be submitted by some national 
board. 


4. The results of the examination should be reviewed by 


this same local board and the grades determined. 


5. In order that the student may derive benefit from these 


examinations they should be given long enough before 
the close of the year that they can be returned and 
discussed. 


6. The national board should consist of engineering teachers 


representing the various branches and members from 
the industrial or practical field. They should draw 
up a large number of questions and submit this list to 
the colleges desiring to give such examinations. 


7. We do not recommend that the results of these examina- 


tions be used in determining whether the student gradu- 
ate or not. Present practice varies in this respect. 


8. We believe that this examination would be extremely 


valuable to the student in that it would enable him to 
take stock of his progress and emphasize the points 
in which he is weak. 


9. It would reveal to the faculty those subjects in which 
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instruction is weak as well as those in which instruc- 
tion is strong. 

10. It would reveal the inadequacy of the subject matter in 
certain courses to meet the requirements of various 
branches of the industry. 

11. It has been suggested that this examination be made 
national in scope, i.e., administered by a national board 
for the purpose of comparing different institutions. 
Your committee is decidedly not in favor of this plan. 

Respectfully submitted, 
Lewis Fusseuu, Chairman, 
N. F. Ropz, 
B. CuarkK SHaw, 
W. A. Murray, 
G. V. MuELLEr, 
R. C. Gornam, 
Epwarp BENNETT, Adviser. 


REPORT OF COMMITTEE NO. 2 ON TYPE AND SCOPE OF 
APPLICATION COURSES 


The chief aim of this committee was to obtain a consensus 
of judgment from the members of the conference on the vari- 
ous points involved in the teaching of application courses. 

A questionnaire which was formulated from suggestions 
by Director Wickenden, Professor Harding, and members of 
the committee, was drafted and submitted to the members of 
the conference. 

Returns were received from representatives of eighteen in- 
stitutions. 

The questions asked and a summary of the answers to each 
question follow: 

1. Name the application courses and the number of credit- 
hours of each which are required at your institution. 

Sixty per cent of the schools reported that some application 
courses were required, the requirement ranging from one 
three-unit course to four three-unit courses. The requirement 
of communication and power transmission courses predomi- 
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nated with railways and electric power plants following. The 
average time spent on each course was equivalent to one three- 
unit course. 

2. What are the principal reasons for giving application 
courses to undergraduates? Number the following in the 
order of their importance. 

1. To meet the needs and desires of employers. 

2. To meet the desires of students for ‘‘practical’’ courses. 

3. To give individual teachers an outlet for initiative and 
enterprise. 

4. To illustrate grouped applications from several fields. 

5. To stress consideration of engineering economy. 

6. To arouse interest of students. 

7. To guide the students in choice of life work. 

8. To encourage thesis, development and initiative for spe- 
cialized fields of particular interest to the student. 

9. To provide adequate training for the industrial, public 
utility and sales interests of certain students. 

10. To diversify the staff and to provide for specialists in 
the staff for technical advice, highly specialized instruc- 
tion, etc. 

Items four, five, and six of this question were rated as of 
first importance. Items two and seven came next in impor- 
tance. These two items were given more first places and if 
they had been combined into one item, it is believed that this 
item would have received a rank of first importance. 

3. Do application courses consume time which is needed 
to do ample justice to the underlying sciences and to the main 

core of principles of engineering? 

In answer to this question the vote was: 


SPEEA TUR a RA EB tears, Seeman gre ea eoe 16 
EY sl oie Be Vas al oe io oo otek a Oe 3 
ME, ga want vo adn was. 0s esa obec 1 


4. Tabulate the application courses offered at your insti- 
tution and the professional experience of the instructor m 


each case as far as possible. 
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Course Experience 
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Out of sixty-nine classes reported, twenty-two per cent were 
taught by instructors having no experience in their subject, 
thirty per cent by men of one to two years experience and 
thirty-eight per cent by men having over two years. 

5. Would it be better to expect each senior student to take 
only one application course and to devote to it a considerable 
proportion of his time with a view to using it as an introduc- 
tion to real engineering method? 

The answers were: 


IO os Sok BRR SL ee ae 11 
BW SAL ree eR AR 5 
Dae: 3. ...t ss GSS 2 


6. Should application courses be reserved to a post gradu- 
ate year and made more professional in scope and character? 
The answers were: 


WG 65s 66 eranses RES RRS 11 
COR saute as SoS dae tee ek 5 
CN fos vk oo dncsneeneeeeaedas 2 


7. How are your application courses taught, i.e., lecture, 
recitation, problem, or seminar? (Uwunderscore and discuss 
if necessary.) 

The methods used seemed to depend upon the subject mat- 
ter. The combination of lecture, recitation, and problem 
work was the most popular. 

8. To what extent is mathematical treatment used: little 
Be be sem average.......- i Sirah 6440 

The answer to this question was ‘‘average.’’ 

Respectfully submitted, 
R. G. Kuorerrier, Chairman, 
Warp B. Kinpy, 
Francis J. ADAMS, 
E. E. Cuark, 
P. S. CrEAGER. 
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REPORT OF COMMITTEE NO. 3 ON CONTENT AND PRESEN- 
TATION METHODS IN ELECTRICAL ENGINEERING 
COURSES FOR NON-ELECTRICAL ENGINEERS 


The committee held three meetings of about one hour each 
following the Summer School sessions of July 9, 10, and 19, 
1928. 

The chairman proposed that the committee formulate some 
definite recommendations concerning the subject under dis- 
cussion and presented the following questions for considera- 
tion: 

1, When should the course be given? 

2. What should be the length of the course? 

3. What subject matter should the course contain? 

4. How should the interest of the student be stimulated? 

Each of these questions was taken up in detail by the com- 
mittee and after general discussion by the conference, the 
following recommendations were presented: 

1. That the course be given as soon after the physics course 
as possible, preferably in the junior year. 

2. That the minimum course should consist of three hours 
class work per week, preferably for one academic year, sup- 
plemented by at least one-half academic year of laboratory 
work. 

3. That the content of the course should bring out funda- 
mentals, chiefly of machine and system operation, including 
enough specific applications to maintain the student’s in- 
terest. In general the details of design can not be empha- 
sized, but the economies of design and application may be 
included. 

4. The student’s interest will be stimulated by supplement- 
ing the regular class work with talks given by other members 
of the teaching staff and by specialists from industry. It is 
essential that experienced teachers be employed for this work 
due to the special difficulty of the pedagogic problem, and 
that these teachers be in contact with industry sufficiently to 
provide abundant application material. The committee be- 
lieves that the project feature described in Professor A. E. 
Knowlton’s paper ‘‘Courses in Electrical Engineering for 
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Students Other Than Electrical Engineers,’’ is a desirable 
method of stimulating and maintaining the student’s interest. 
This paper gives in considerable detail features regarding the 
administration and content of the very comprehensive course 
given at Yale University for non-electrical engineers. 

The committee has requested Professor Knowlton to ap- 
proach certain industrial associations to obtain data for 
problem and project work in these courses. It is expected that 
this material will be available for institutions or individuals 
interested. 

. C. Wuirpeiz, Chairman, 
. L. Wipes, 
. W. ANDERSON, 
. S. Creacer, 
W. E. Lovett, 


A. E. Know.ton, Adviser. 


REPORT OF COMMITTEE NO. 4 ON DESIGN COURSES 


The Committee on Design Courses in attempting to clarify 
conceptions of the function of design courses in electrical 
engineering has taken Design in its broadest sense as the 
process of creating, and has emphasized the engineering aspect 
of the problem at hand. 

Society looks increasingly to the engineer for the solution 
of its problems. The engineer must to this end be grounded 
qualitatively in the underlying principles of many sciences 
and quantitatively in the technology of his special field. En- 
gineering educators may be congratulated upon the fact that 
society today seldom questions the ability of an engineering 
graduate in the technology of his chosen field. 

On the other hand, it is commonly stated that the engineer- 
ing graduate is narrow. If the criticism be justified, it is 
justified on the basis that the engineering graduate has in gen- 
eral small knowledge and appreciation of underlying prin- 


25 
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ciples in social science, in commerce, in industry, in law, or 
in finance. Yet, in seeking a balanced solution to a project, 
the engineering graduate must use all of the principles in 
such related arts as apply. In looking to the engineer, society 
may reasonably expect to find this breadth of vision. 

The committee submits that a ‘‘Design Course in Engi- 
neering’’ administered under a single guiding head and ad- 
ministered so as to secure cooperation with the specialists in 
whatever arts or sciences are involved in the commercial suc- 
cess of a project, may be made of peculiar value in such 
necessary development in the graduate engineer. 

Finally, in submitting recommendations on ‘‘Design 
Courses’’ the committee wishes to acknowledge its indebted- 
ness to the inspiration of a number of papers presented during 
this Summer Conference, and especially that of Mr. R. E. 
Hellmund. 

The Committee recommends that: 


(1) The ‘‘Course in Electrical Engineering Design’’ be con- 


cerned with the balanced application, quantitative so 
far as possible, of such underlying principles of what- 
ever sciences related to a creative project as shall tend 
to insure its commercial success. 

(2) The ‘‘Course in Electrical Engineering Design’’ be requi- 
site and offered continuously from the time of segre- 
gation in electrical engineering. 

(3) The designation of the so-called ‘‘Design Course’’ in 
electrical engineering be appropriately qualified to con- 
vey the extent of its engineering ‘‘design’’ content. 

The Committee suggests that: 

(1) Through cooperation with the Departments of Civil, 
Chemical and Mechanical Engineering a program be 
formulated whereby a ‘‘Course in Engineering De- 
sign,’’ common to all engineering students, may be 
offered from the time of matriculation until the time 
of segregation in their specialized engineering fields. 

(2) The ‘‘Course in Engineering Design’’ should offer simple, 
elective design projects selected to emphasize elements 
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of economics, production, marketing and the like, in 
the respective branches of engineering. The minimized 
technical content merely tends to promote judicious 
segregation. 

(3) An ‘‘Engineering Design’’ organization should be devel- 
oped within the faculty and definitely charged with 
the administration of such design project work. 

Respectfully submitted, 
N. L. Towiz, Chairman, 
W. A. Curry, 
J. D. OWENs, 
R. E. HELLMunp, 
H. P. Tuck, 
C. C. WHIPPLE. 


REPORT OF COMMITTEE NO. 5 ON LABORATORY EQUIPMENT 
AND TECHNIQUE 


The information contained in this report has been tabulated 


from the answers to a questionnaire distributed early in the 
conference. Replies were received from representatives of 
thirty-nine engineering schools. 

Additional information was compiled as a result of the 
symposium on laboratory equipment and technique. 

The Committee submits the following data from which the 
reader may draw his own conclusions: 


Size of sophomore laboratory sections under one instructor: 
2 colleges limit number to 9. 
2 sé “< “c “é 3 
9 sé ce “e “se 16. 
5 “ec “ec cc “ce 20. 


Size of junior laboratory sections: 
5 colleges limit number to 6. 
7 “ce “ec “ec sé 9. 
9 * 
9 . 
7 ‘* 20. 
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Size of senior laboratory sections: 
5 colleges limit number to 6. 
10 “cc “eé sé “é 9, 
10 “é sé sé 43. 
7 sé sé “é 16. 
5 se “cé se 90. 


Size of groups in sophomore laboratory sections: 
5 colleges limit number to 2. 
6 “ee “ce “ec 6é 4. 


Size of groups in junior laboratory sections: 
12 colleges limit number to 2. 
6 “é sé sé ce 3. 
15 “ec “cé “e ‘6 4, 
2 ée “é ce “ce 6. 


Size of groups in senior laboratory sections: 
10 colleges limit number to 2. 
6 sé “é sé ee 3. 
16 “ec “ec cc sé 4. 
3 ce ce &é sé 6. 


Ten schools reported all laboratory work handled by same 


men who teach the theory. 
Five schools reported no laboratory work handled by the 


theory instructor. 
Time required for measurements course (general average): 


Laboratory 
Preparation Work Reports Total 


Measurement Course 
10 60 40 110 hours 


D. C. Machinery course 
20 80 60 160 hours 


A. C. Machinery course 
25 80 75 180 hours 


Completion of experiments: 
Student required to complete experiment regardless of time, 
required in 27 schools. 
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Student not required to complete experiment if it is not 
completed in allotted time, in 12 schools. 
Check on instruments: 
The instructors are responsible for the check on instru- 
ments after use in the laboratory period in 20 schools. 
Six schools have an attendant in the instrument room. 
Six schools report that no check is made. 
Five schools have the student sign instrument slips. 
Choice of instruments: 
Thirty-five schools require students to choose the instru- 
ments to be used. 
The instructor assigns the instruments in 4 schools. 
Laboratory manuals and mimeograph sheets: 
Eleven schools report the use of some standard printed 
manual such as Ricker and Tucker’s. 
Twenty-four schools use brief mimeograph sheets, some in 
addition to the manual. 
Ten schools use comprehensive sheets. 
Six schools report no use of sheets. 
Special laboratory courses: 
Nine schools report giving a course in illumination and 
photometry. 
Seven schools give a course in Communication. 
Laboratory group formation: 
Nine colleges report the use of group leaders. 
Laboratory reports: 
Thirty-three schools require individual reports for each ex- 
periment. 
Three schools use laboratory notebook only. 
Two schools require a group report. 
Non-electrical laboratory courses: 
Twenty-nine schools report non-electrical courses conducted 
in same manner as electrical courses. 
Six schools report a different procedure. 
Grading : 
Seventeen colleges report grades ranging from 10 to 35 
per cent for preparation. 

















384 ELECTRICAL ENGINEERING SESSION 





Most schools report approximately equal grades allowed for 
laboratory work and report writing. 
Return of reports: 
Thirty-one schools return reports for correction. 
Eight schools do not return reports for correction. 
Grade penalties: 
Majority of schools use grade penalties to keep reports up 
to date. 
Laboratory quizzes: 
Thirteen schools give written laboratory quizzes. 
Eight schools give oral laboratory quizzes. 
Ten schools give work for laboratory quiz. 
Seventeen schools give no laboratory quizzes. 
When laboratory work is given: 
Twenty-four schools give the laboratory work in coincidence 
with the theory. 
Fifteen schools give the laboratory work after the theory. 
Laboratory work credit: 
Thirty schools count the laboratory work separate from the 
theory. 
Nine schools count the laboratory work with the theory. 
Laboratory equipment: 
Sixteen schools report machines are moved about as desired. 
Seventeen schools report machines are permanently 
mounted. 
Six schools report machines are semi-permanently mounted. 
Thirty-one schools report driving motors connected up by 
students. 
Nine schools report driving motors permanently connected. 
Fourteen schools report the use of plug connectors. 
Five schools report the use of lug connections. 
Six schools report the use of loose wire connections. 
Twelve schools report the use of all three methods. 
Thirty-one schools report the use of circuit-breakers for 
circuit protection. 
Three schools report the use of fuses for circuit protection. 
Four schools report the use of both circuit-breakers and 
fuses for circuit protection. 








ELECTRICAL ENGINEERING SESSION 


RESULTS OF DISCUSSION IN SYMPOSIUM 


Forty-one men out of fifty voted that the size of D. C. ma- 
chines should be limited to 10 K. W. as a maximum. 

Thirty-three out of fifty voted that 10 K.V.A. alternator is 
large enough for all A. C. laboratory work. 

The vote was unanimous in opposition to the ‘‘ vertical sys- 
tem’’ of laboratory squad organization. 

The question of standardizing laboratory courses aroused 
no discussion. 

A vote revealed that three schools used two-hour labora- 
tory periods, thirty-four schools used three-hour laboratory 
periods, and seven schools used four-hour periods. 


SPECIAL LABORATORY EQUIPMENT 


The following special apparatus was recommended : 
Rutgers—Reactance coils, 2.5/5 amps.—110/220 volts, 60 cy- 
cles. 
Iowa State College—Use Ford steering wheel on rheostats. 
University of Pittsbrugh—Special type Prony brake, auto- 
speedometers. 
Purdue—Induction regulator for varying voltage. 
M. I. T.—Neon lamp stroboscope. 
Oklahoma—Telephone condensers in parallel for condensive 
load. 
Swarthmore—Contactor for transients on oscillograph. 
Yale—Special type of instrument panel. 
C. A. ANDERSON, Chairman, 
M. M. FLANDERs, 
W. T. Lynpe, 
A. P. PowE tu, 
H. D. Gruser, 
C. E. Lansm, 
O. E. Epson, 
J. E. O’Brien, 
H. E. Dycue, Adviser. 
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REPORT OF COMMITTEE NO. 6 ON ECONOMIC ELEMENTS OF 
ENGINEERING PROBLEMS 


In view of the great emphasis placed upon the above subject 
by representatives of the electrical industry, it is felt that 
added emphasis should be given the economic side of engi- 
neering work in the curriculum of the undergraduate student. 
The committee recognizes the necessity of considering local 
conditions in working out the exact method of obtaining this 
desired result in individual cases. In general, however, it 
feels that more problems of an economic nature should be used 
in the fundamental and application courses of electrical engi- 
neering. It further recommends that a special course be given 
in the senior year in which the students would learn the prac- 
tical applications of such items as capital investment, interest, 
depreciation, obsolescence, present worth, rates, economic se- 
lection, budgets, financial statements, valuation, ete. 

Having noted the present lack of prepared case and problem 
project material the committee has conferred with represen- 
tatives of several of the industries and found them anxious to 
cooperate. It is suggested that the officers of, or a committee 
representing the Society for the Promotion of Engineering 
Education communicate with several selected companies of 
the manufacturing, electric power, and communication groups 
to formulate a system of collecting and distributing problem 
material of this character to the members. 

Respectfully submitted, 
F. H. Pumpurey, Chairman, 
J. L. Exuts, 
P. C. Smrru, 
A. L. Taytor. 


REPORT OF COMMITTEE NO. 7 ON TEACHING THE 
FUNDAMENTALS OF ELECTRICAL ENGINEERING 


The teaching of the fundamentals of electrical engineering 
has been discussed before this Conference from several angles. 
From the maze of material, the committee selects the follow- 
ing as representing some of the main conclusions to be drawn: 
1. The term ‘‘fundamentals’’ is not uniformly used or un- 
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derstood. The amount and kind of material to be included 
appear to vary widely. However, there does appear to be a 
common core in those topics usually taken up in an intro- 
ductory course in electrostatics, electric currents and circuits, 
and magnetism. 

2. It has been suggested in the committee that the material 
might better be termed ‘‘essentials’’ and the term ‘‘fun- 
damentals’’ reserved for the relatively few cornerstone facts 
or relations. But the term ‘‘fundamentals’’ is so commonly 
used to cover both fundamentals and essentials that it would 
be somewhat academic to insist upon a distinction which 
popular thought fails to recognize. 

3. More important than the exact determination of the ma- 
terial to be included is the statement of the way in which this 
material should be presented to students. The committee has 
gathered some notions as to objectives, also some as to methods. 

4. The primary object in teaching the fundamentals of 
electrical engineering should be to develop a mastery based on 
thorough understanding, or in the words of various speakers 
before the Conference ‘‘to develop creative ability’’ or ‘‘to de- 
velop sound habits of work and thought.’’ That teacher fails 
who is satisfied with developing the student’s ability to work 
type problems according to model solutions that have been 
demonstrated. Distinction must be made between mechanical 
skill in applying formulas, and a mastery based on under- 
standing, and the more complete mastery should be the ob- 
jective even though many students may appear to be satisfied 
with the skill in applying formulas. 

5. To illustrate the objective we may contrast a student 
who depends mainly upon formulas with one who depends 
on a mastery of the experimental facts and other material 
that may produce the formulas. The difference has been ex- 
eellently brought out by B. G. Lamme in the statement which 
is quoted below. (Appendix.) 

6. It is important to recognize that an experimental fact 
or observation is one thing and that the form in which this 
fact is described or stated is another thing. 
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The form usually depends upon the arbitrary definition of 
technical terms, upon arbitrary choice of algebraic conven- 
tions, and sometimes upon some geometrical image which is 
wholly a matter of invention. We have invented images of 
fields filled with lines, of magnetic properties concentrated 
at poles, ete. No student can be master of a subject until 
he clearly recognizes the arbitrary character of such definitions 
and conventions, and the artificial character of such images. 
Probably it is in this respect that our common introductory 
treatments are most at fault. 

7. It is desirable that the field of electrostatics, electric 
currents and circuits, and magnetism, be developed as a logi- 
cal whole, insofar as this has been shown to be possible. One 
paper before this Conference has dealt with this point and two 
papers have dealt with the possibility of using a single system 
of units throughout. 

8. It is desirable that the symbols used for electric and 
magnetic quantities conform to the Standardization Rules 
of the A. I. E. E. 


APPENDIX 


Quotations from B. G. Lamme, Journal of the A. I. E. E., 
Sept., 1921, p. 734. 


‘‘In my own work at college when I took up a course in 
mechanical engineering, the professor at the head of the de- 
partment, S. W. Robinson, had a tremendous reputation among 
the boys as a man who knew practically everything. In other 
words the general feeling was that he was a wizard in engi- 
neering matters. Naturally, hearing such things, I at first 
held the same opinion. However, as I got to know him better 
(and eventually I was very close to him in engineering mat- 
ters) I acquired an entirely new opinion of him. To my 
surprise, I found that there were a vast number of subjects 
about which he knew little or nothing, but nevertheless, on 
such subjects he could reach conclusions quickly and reliably. 
For example, in endeavoring to find the source of this ability 
and also how he got at things, I devised from time to time a 
number of special problems which I sprang on him on suitable 
occasions, usually in private. On such problems I had done 
considerable work and had encountered some difficulty which 
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was the occasion for presenting the matter to him. I found 
that in practically all cases, when I first presented a problem 
to him, he knew practically no more about the subject than I 
did, or even possibly less, but that almost invariably after a 
little study, he could solve the difficulty for me and explain it 
to me clearly. In getting at how he did it, I came to the 
realization that he simply relied on a few fundamental prin- 
ciples and that he brought these to bear directly on the solution 
of the problems I put up to him. In many eases, I had also 
gone over the same fundamental principles, but had no reali- 
zation to what extent they could serve as tools for handling 
difficult work. Gradually in watching Professor Robinson’s 
work I came to the knowledge that his real strength did not 
come from any broad general fund of information, but rather 
from the fact that he had apparently a limited amount of 
information of a sort from which he could construct almost 
anything he wanted. This gave me an entirely new idea of 
the meaning of education. With him, it was a case of having 
a few general purpose tools, which he could use in all manner 
of ways to construct a desired result, whereas, compared with 
him, many so-called educated men had a vast collection of 
tools practically none of which they knew how to use.’’ 

H. M. Croruers, Chairman, 

H. S. Russ, 

W. A. Curry, 

H. M. JENKINS, 

W. R. Work, Adviser. 


REPORT OF COMMITTE NO. 8 ON ORIENTATION AND 
PLACEMENT OF COLLEGE GRADUATES 


The committee at its first meeting considered the methods 
at present used by the various colleges in orienting and plac- 
ing their students. Three different practices were found to 
be in use as follows: 

The first and most common practice involves no organized 
plan. The student makes his own choice aided only by con- 
ferences with faculty members and such interviews as he may 
chance to have with industrial representatives who come to 
the college in search of student employees. 

Second, a practice in which the freshman student is aided in 
orientation by a system of lectures given by representatives 
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of each department in the school. Placement of the student is 
then obtained partly by aid of the faculty and partly through 
visits of representatives from industry. In this matter, how- 
ever, there seems to be no well developed plan. 

Third, orientation and placement through the aid of a full- 
time personnel officer who studies and recognizes the various 
types of work in the industry, studies the student by tests, 
conferences, and personality ratings, and then attempts to 
place the student where he will best fit. In this connection 
some of the members of the committee expressed the opinion 
that the particular company with which the student started 
did not matter much, but that it was very important to have 
the graduate orientated functionally as to sales, design, op- 
eration, research, ete. 

In regard to the suggestions submitted to the committee by 
Director Wickenden, this committee decided that with the 
active solicitation of many employers and with the develop- 
ment of organized personnel systems in colleges it would be 
well for the college officials to bear in mind the fact that they 
should bring the student to an understanding of the more 
important factors upon which his choice and decision should 
depend and should cause him to realize that the actual re- 


‘sponsibility for and the results to be accomplished by that 


choice should lie with the student himself. In other words, 
the work of a college personnel department should be con- 
ducted so as to enable the student himself to make a selection 
not only of a particular vocation, but also of one particular 
position from among those available. Having made such a 
choice it should be the student’s task to sell himself as the 
best available candidate for that particular position. 

Your committee believes that student personnel supervision 
for upper classmen can be handled more effectively by those 
officers who have had intimate contacts with the particular 
student rather than by a special officer not intimately ac- 
quainted with the student. We, therefore, recommend de- 
partmental supervision, rather than supervision by a single 
officer for the entire school. 

In giving the student information regarding employment 
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relations at the various companies, the college personnel officer 
should act toward the student as a banker or a consulting 
engineer would act towards a client seeking investment advice. 

After recommending or placing a particular student with 
a given company, the college personnel officer should not dis- 
turb the relations just established by making new offers to 
the engaged student without first conferring with the em- 
ployer and securing his advice as to the situation. 

After due time, the college officer could with propriety and 
with mutual advantage make follow-up inquiries regarding 
the degree of satisfaction on the part of both employer and 
employee. When dissatisfaction arises in a given situation 
the student should report the facts to the personnel officer, who 
after making a careful investigation, can advise as the occasion 
demands. 

If the college has, during the student’s course, instilled the 
proper attitude of mind toward education, but little encour- 
agement for continuing educational activities after gradua- 
tion would be necessary. Aid should be given by the college 
upon request in accordance with the existing conditions or 
suggestions by personal letters sent on particular occasions. 
The college should through its publications keep graduates 
informed of new fields of activity which it undertakes. 
Alumni publications generally serve this purpose. 

This committee heartily endorses the suggestions given by 
Dean Sackett in his paper on the ‘‘ Ethics of Employing En- 
gineering Graduates’’ which suggestions were quoted by Mr. 
Coler in his discussion of engineering graduates in industry. 

Respectfully submitted, 
For the Committee, 
E. H. Fuaru, Chairman. 


REPORT OF COMMITTEE NO. 9 ON THE DEVELOPMENT OF 
THE ELECTRICAL ENGINEERING TEACHER 


On Thursday, July 19 this committee submitted a question- 
naire to forty persons. Twenty-two answers have been re- 
ceived to date. A summary of the answers follows: 
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(The numbers in parentheses indicate the number of definite 
answers given. The capital letters preceding the statements 
refer to the initials of the men on the committee who sub- 
mitted the questions. ) 


W-1 The most important incentive to which to appeal for 
the development of electrical engineering teachers seems 
to be: ‘‘Increased enjoyment in one’s work and satis- 
faction in its results.’’ 

The next important incentive: ‘‘ Ambition for personal 
advancement in the profession.’’ 

Third: ‘‘Desire to do creative rather than high grade 
routine work.”’ 

Of apparently equal weight and of fourth importance, 
the four following: 
(a) The sense of artistry and self expression. 
(b) Improvement in the status of the electrical engi- 

neering teacher. 

(c) Inereased compensation. 
(d) Desire to keep out of the rut. 

W-2 (7) Enjoyment, assimilation of personal experience, 
and hope for recognition seem to be the chief motivat- 
ing influences in the self-educating professions, such 
as include the fine arts. 

W-3 (16) Fourteen believe there is a growing importance 
attached to an earned graduate degree. 

W-4 (18) Eight believe a professional degree is in many re- 
spects as good as an earned graduate degree. 

W-5 (17) Six believe the future path to distinction and ad- 
vancement of the electrical engineering teacher lies 
only in the direction of scholarly pursuits. 

Six believe it lies in the direction of both scholarly pur- 
suits and consulting practice. 

C-1 (21) About two years of practical experience seems to 
be thought desirable’ for the electrical engineering 
teaching applicant. 

C-2 (21) Eighteen believe the teacher should keep up his 

contact with industry. 
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C-3 (21) Twelve believe the ‘‘applications’’ teacher has more 
need for outside contacts than the ‘‘theory’’ teacher. 

W-6 (a) (20) Sixteen believe the younger teachers would 
welcome supervision if it were worthy of their respect. 
(b) (17) Nine, wholly or in part, believe the seniors in 
the teaching ranks are incapable of giving effective 
guidance. 

H-1 (a) (10) Nine favor supervision of teaching. 

H-1 (b) (9) Six believe the head of the department should 
do the supervising. 

H-1 (c) (9) Improvement of teaching and improvement of 
the individual should, collectively, endorse supervision. 
The reasons are mainly altruistic. 

J-1 (22) Seventeen do at least some consulting work. 

J-2 (21) Fourteen institutions encourage consulting work. 

J-3 (a) (13) Five believe consulting improves teaching or 
technique. 

(b) (12) Nine believe it increases technical knowledge. 

(c) (15) Twelve believe it increases insight into engi- 
neering economics. 

(d) (15) Twelve believe it gives insight into psychology 
not found in text books. 

(e) (18) Seventeen believe it adds to vision of the fu- 
ture of electrical engineering. 

J-6 Consulting may be detrimental if too much is done. 

J-7 (19) Eighteen believe consulting practice should be en- 
couraged. 

J-8 (18) Eight believe teaching is so big an undertaking 
that it should not be necessary to engage in outside 
work, but the need for practical contacts is indicated. 

W-8 (14) Eight believe research contributes to the develop- 
ment of the electrical engineering teacher, in part by 
demonstrating the application of the fundamentals. 

B-1 (18) Sixteen believe that research in teaching methods 
is as important as scientific research. 

B-2 (22) Thirteen think it may be unfair to discriminate 

against the teacher who does not engage in scientific 

research. 
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B-3 (22) Twenty believe. that the industries should suggest 
research problems. 

B-4 (20) Six believe that the industries can decide what con- 
stitutes a good research problem. 

B-5 (21) Eighteen believe the industries should lend a rea- 
sonable amount of equipment to schools for research 


purposes. 

B-6 (21) Nine engage in research work to some extent. 

B-7 (19) Fifteen institutions encourage research. 

B-8 (9) Eight believe scientific research work helps to make 
a better teacher. 

B-9 (20) All continually try to find the best possible manner 
of doing their teaching work. 

B-10 (19) Fourteen believe that this is equivalent to doing 
scientific research work as far as the development of 
the teacher is concerned. 

W-9 (22) Twenty believe that sound standards of self crit- 
icism underlie the improvement of the individual. 

There is practical unanimity of opinion that the follow- 
ing factors contribute to the sound standards of self- 
criticism of the electrical engineering teacher. 

R-1 Regular habits of outside reading. 

R-2 Readiness to confer with the head of department. 

R-3 Thorough analysis of every examination (although some 
believe the time requirements too great). 

R-4 Scholarly attitude. 

R-5 Thoroughness in daily preparation. 

R-6 Sympathy and patience with the student. 

R-7 Readiness to adopt new methods of teaching. 

R-8 Cooperation with fellow instructors. 

W-10 (18) Sixteen believe there is a need for a Summer 
School for Electrical Engineering Teachers. 

T-1 (18) Sixteen endorse wholly or in part a course in 
pedagogy dealing with the post-adolescent mind. 

T-2 (20) Three believe the teaching applicant should al- 
ready have credit in such a course. 

T-3 (17) Four endorse working for a doctor’s degree. 
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T-4 (18) Fourteen endorse a Summer School sponsored, for 


example, by the Society for the Promotion of Engineer- 
ing Education. 


T-5 (16) Eleven institutions might send representatives. 
B-13 (17) Twelve believe there is a need for an organization 


of electrical engineering teachers. 


B-14 (19) Eighteen believe this can be a part of the Society 


B-15 


B-16 


B-19 


B-20 


B-21 


B-25 





for the Promotion of Engineering Education. 

(19) Thirteen believe, wholly or in part, that there is 
a need for a code of ethics for electrical engineering 
students and teachers and the industry. 

(15) Fourteen believe the formulation of such a code 
could be sponsored by the Society for the Promotion 
of Engineering Education. 

(17) Five lend some support to a scheme of giving 
teachers their apprentice training in several different 
schools, a year in each. 

(16) Eight believe the industries (and particularly the 
more poorly organized ones) should eontribute more 
toward the development of the electrical engineering 
teacher. 

(15) Twelve believe the industries have an ethical re- 
sponsibility in this direction. 

(13) Nine think a collective statement of the qualities 
of the ideal electrical engineering teacher would help to 
guide the development of the individual teacher. 

P. H. Burxuart, Chairman, 
F. L. BisHop, 

W. W. Corner, 

M. C. HueHEs, 

H. G. Jorpan, 

G. O. Rangs, 

G. F. Tracy, 

C. F. Scorr, Adviser. 
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REPORT OF COMMITTEE NO. 10 ON METHODS OF TEACHING 


ELECTRICAL ENGINEERING 


During the present conference of teachers of electrical en- 
gineering, the members of your committee on the above sub- 
ject have listened with especial interest to the many papers 
presented dealing wholly or in part with this topic and the 
discussions which they have provoked. 

That there is a wide divergence of opinion among our group 
as to how the subjects of electrical engineering should be 
taught might seem to exist upon a casual perusal of these 
papers and their discussions. However, when the numbers 
of students handled, the equipment, the number of instructors 
and principal objectives aimed at by the large variety of in- 
stitutions represented here are all considered, we find that 
our ideas, as a group, regarding the teaching of electrical 
subjects do not vary greatly, but differ in minor details usu- 
ally on account of difficulties of an outside or institutional 
nature quite beyond our control. 

It would be impossible for your committee to render a com- 
prehensive report on so broad a subject in such a short time, 
owing to the quantity and excellence of the material at our 
disposal. We have, however, arrived at several conclusions 
which we deem of importance and submit herewith for your 
consideration. 

The informal method of lecturing seems to have replaced 
the older type of formal lectures with apparently very desir- 
able results. Since there exist many good text books, we 
believe the necessity for the formal lecture has passed and 
recommend that it be minimized or superseded by the more 
informal type. Supplementary notes may often be used to 
advantage. 

It is felt that the function of the recitation period should 
be the correction of student difficulties rather than correction 
of the student’s home work. The symposium method should 
be used rather than the method of questions and answers. 
We approve the use of two-hour computing periods for prob- 
lems of a more formal nature. 
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While local conditions may modify the value of and the 
necessity for quiz sections, it is felt that a large proportion of 
their value lies in discussing the defects revealed with each 
student promptly. Examination and quiz questions should 
serve again to direct the student’s attention to the principal 
points covered in the subject. 

The solution of a large number of problems seems to be 
essential to thorough grounding in the fundamentals. These 
should not only be selected from the texts, but also drawn 
from the experiences of the instructor whenever possible. 

We believe that the methods of grading and apportioning 
marks should be left to the individual instructor or his de- 
partment to determine. 

We approve the use of carefully chosen demonstrations to 
supplement class-room work but in no sense to supplant the 
laboratory work. 

A close coordination between theoretical courses and labora- 
tory should be maintained. 

The teaching method, ‘‘reading for honors,’’ seems to pro- 
vide a real advantage in handling superior students. 

We find that the methods used in teaching laboratory work 
vary greatly among the many institutions owing to large 
differences existing in the number of students handled and 
the equipment available. Many of the methods have been 
treated by another committee, so that your committee has 
left this phase for their consideration. 

Respectfully submitted, 
G. W. Wiper, Chairman, 
L. FussEu, 
H. M. CrorHers, 
F. M. McCraw. 
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OPEN QUESTIONS IN THE TEACHING OF 
MECHANICS * 


BY S. M. WOODWARD 


The summer schools on mechanics held at Cornell Uni- 
versity and at the University of Wisconsin during the summer 
of 1927 under the auspices of the S. P. E. E. served to focus 
attention upon this central and fundamental subject in the 
engineering curriculum in such a way as to make very con- 
spicuous the great diversity of opinion which exists among 
engineering teachers as to the proper place and scope of the 
subject and the best methods of teaching it. 

Some eighty teachers, gathered from nearly every state of 
the Union, attended these two schools last summer. At their 
conclusion those in attendance were unanimous in their ex- 
pressions of gratitude to those officials of the Society who had 
initiated and carried through the novel undertaking. 

At the various sessions numerous aspects of mechanics were 
presented and discussed, but there was not time to reconcile 
diverse opinions on many questions, nor to deliberate over the 
various interesting points of view until matured convictions 
could be reached. 

At the conclusion of the Wisconsin school the writer was 
made chairman of an informal committee to consider the 
possibility of holding future similar meetings and to canvass 
the situation as far as might seem desirable to determine the 
need and demand for future gatherings. In pursuance of 
this duty we sent out a few months ago a circular letter to 
some 160 engineering schools making inquiry about the atti- 
tude of mechanics teachers toward the matter. Responses 
have been received from about 40 institutions, evincing deep 
interest in the subject but evidencing again a wonderful 
variety of deep-seated opinions. 

* Presented at the Conference on Mechanics at the 36th annual meet- 
ing of the Society, University of North Carolina, June 26-28, 1928. 
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From what I have gathered from these letters I shall at- 
tempt to present briefly what seem to be some of the important 
open questions connected with the teaching of mechanics. 

First, why should there be so much diversity in different 
institutions in the amount of time allotted to the subject? 
Measured by the number of hours devoted to it or the amount 
of credit attached to it, apparently some schools give twice 
as much weight to the subject as others. It is recognized that 
the name mechanics may mean a different thing at one place 
from what it does at another, that its place in the sequence of 
studies and its relation to other subjects may vary in such a 
way as to change naturally the time to be devoted to it, but 
it does not seem reasonable that there should be so great a 
variation. No one wishes to impose any dull uniformity in 
the teaching of mechanics, but on the other hand may we not 
reasonably ask, ‘‘How can so much variation be defended ?”’ 

A second question relates to the purposes and objects of 
teaching mechanics to engineering students. Why do we re- 
quire all engineers to study mechanics? Obviously, we wish 
them to know the general content of the subject, but perhaps 
it is equally obvious that a mere memorized book knowledge 
of the subject is not sufficient. In addition to acquiring a 
knowledge of certain facts, we expect students also to obtain 
from their study of mechanics a power, or ability, or skill, 
in applying its principles to the solution of practical engineer- 
ing problems. A satisfactory command of this subject re- 
quires not only the memorizing of a certain body of infor- 
mation or knowledge, but also practice in the application of 
that knowledge. As with other forms of activity, the degree 
of skill acquired depends upon the amount and kind of prac- 
tice. For this reason it is customary to make the solution 
of problems form a part of courses in mechanics. Some teach- 
ers may claim also an important purpose to be the general 
training or development of the mind in processes of logical 
reasoning, particularly as exemplified by mathematical dem- 
onstrations and deductions; others emphasize methods and 
forms of numerical computation; still others may claim an 
important object to be to prepare the student to read advanced 
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treatises in other related subjects by acquainting him with the 
great variety of terms, symbols, and forms of expression used 
by different writers. The significance of this last object be- 
comes apparent if we recall for a moment how much variation 
there is among different authors in treating some subjects— 
variations in language, in methods of approach, in kinds of 
explanation, and in the entire point of view. The inexperi- 
enced student, who has used but a single textbook in a new 
subject, seems sometimes unable to get any meaning from the 
language of another book on the same subject. How far we 
should go in giving practice in reading various authors is 
certainly an open question. 

The variations in opinion among different teachers regard- 
ing the chief objectives of the course in mechanics and their 
relative importance seem to justify a careful consideration 
of this question. We have had various discussions of stand- 
ards for passing mechanics, and the best methods of presenting 
the subject and many details of class room procedure. But 
until we have very clearly in mind just what we expect to 
be accomplished by the course in mechanics is it not rather 
futile to discuss standards and to compare class room meth- 
ods? Logically it would seem that the first and most im- 
portant open question in mechanics is this one of objectives, 
or results, or purposes for which the course is instituted. 

Another question which I wish to suggest for your con- 
sideration relates to the general method of treatment of the 
subject matter of mechanics. We often hear it said that the 
object of education is not so much to acquire information as 
to learn where the information can be found when needed. 
In other words, that what we need is a general comprehensive 
knowledge of a subject rather than a profound knowledge of 
details. How far does this theory apply to engineering me- 
chanics? Doubtless something is to be said both for and 
against it. When we view the amount of material contained 
in our larger textbooks, and compare it with what knowledge 
of the details of mechanics the ordinary practicing engineer 
carries in his head, it is evident that, so far as most of the 
details are concerned, his knowledge is only of the most vague 
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and general sort. Again, students are commonly passed in 
a course on a mark of 70 per cent or some similar grade, show- 
ing that it may perhaps be possible to pass and know nothing 
of a considerable part of the subject matter. Furthermore, 
some teachers object emphatically to the large textbooks and 
refuse to use them, apparently opposed utterly to the theory 
of a diffuse treatment of a widespread amount of material. 
To meet this situation, is there any merit in the proposal to 
divide the subject matter of mechanics definitely into two, or 
perhaps more, classes, the first class to contain the important 
fundamentals which ought to be mastered by every student, 
100 per cent perfect, the other class or classes to contain that 
material for which a more general knowledge would suffice? 
Probably some teachers in their daily class room exercises 
point out and emphasize some things as particularly funda- 
mental and more important on that account than others, but 
I do not now recall any textbook that systematically makes 
such a distinction. A person studying at home by himself 
without the help of a teacher would get from most of our 
textbooks the idea that everything in the book is equally im- 
portant to be learned, that it should be all or nothing. We 
teachers have learned by slow and long experience that we 
ean afford to forget a great part of what we once learned. 
Would it not be in the interest of efficiency and economy to 
tell the student from the beginning upon what portions of 
the subject he should concentrate effort, and particularly what 
things he should fix permanently in his memory? So I raise 
this question, ought we to distinguish a certain part of the 
subject matter under a heading such as minimum essentials, 
to be learned very completely, and, if so, what should be in- 
cluded in this part? 

Another general question is the matter of correlation of 
mechanics with other subjects both before and after it in the 
course. A similar question arises in connection with every 
topic in the engineering curriculum. As student numbers 
grow and teaching staffs increase there seems to be an inevi- 
table tendency toward more and more specialization in class 
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room work. Each subject tends to be treated as an individual 
whole, as though it were in a water-tight compartment by 
itself. This may have certain advantages, but some of us, 
at least, think it also has disadvantages, which can be over- 
come only by conscious and definitely directed efforts. 

I find that students still debate the question, as they did 
many years ago when I was a student, whether calculus is 
necessary for an engineer. Upon graduation most students 
are afraid to use calculus, so uncertain are they of their under- 
standing and knowledge of it. I think this condition is due 
largely to the fact that they have too little practice with it 
after they complete the course in the department of mathe- 
matics. Calculus is a language that must be practiced over 
years, if it is to become the useful tool in the engineer’s kit 
that it should be. Mechanics is one subject wherein there 
are abundant and convenient opportunities for such prac- 
tice. The same thing may be said concerning all the branches 
of mathematics which have preceded the study of mechanics. 
The question I wish to put before you is, ‘‘Ought we to make 
a definite concerted effort to bring all these separated sub- 
jects together into a unified whole, or shall we proceed as 
though each could be completed and mastered at its appointed 
place in the program ?’’ 

Many other questions, as well as numerous variations on 
those mentioned above, doubtless occur to you. These I have 
mentioned seem so important and fundamental in the teach- 
ing of mechanics that it appears desirable to the committee, 
referred to earlier, to have in 1929 another conference on 
mechanics, lasting perhaps a week or more, to give a careful, 
thorough-going consideration to all important aspects of the 
subject. We neither expect nor desire to reach any unani- 
mous agreement. We should like to produce ultimately a 
balanced, well-reasoned, complete, and adequate written sym- 
posium on at least some of these questions, a symposium which 
will state all sides of each question fully, fairly, and sup- 
ported by the best arguments that can be marshalled. 

We solicit this afternoon your advice on all aspects of the 





















matter: whether such a further conference should be held; 
what questions might most profitably be considered; what 
would be the best methods of procedure; and in what form 
the results of the deliberations should be put. I have at- 
tempted simply to present and to open the whole matter for 
your discussion. 


Motions ADOPTED AT THIS CONFERENCE ON MECHANICS 


1. That a conference on Mechanics be held in 1929 either 
before or directly after the annual meeting of the S. P. E. E. 

2. That this conference on Mechanics be held at the Ohio 
State University. 

3. That a committee of five or more members be appointed 
of which the Chairman, A. P. Poorman, be a member ex- 
officio, to arrange for this conference. 
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THE 1929 SESSION OF THE SUMMER SCHOOL FOR 
ENGINEERING TEACHERS. 


BY H. P. HAMMOND 


Associate Director of Investigation 


The dates for the 1929 session of the Summer School, on 
mechanical engineering, to be held at Purdue University have 
now been set and are published so that those who expect to 
attend may plan accordingly. The session will begin at 9 a.m. 
on Thursday, June 27, and will end on the afternoon of Thurs- 
day, July 18. As previously announced, the entire group of 
staff and members will be housed in one of the Purdue dormi- 
tory units. The total expense for room, meals, and inci- 
dentals should not exceed fifty dollars for the three weeks, 
in addition to the registration fee of ten dollars. Excellent 
progress has been made in preparing the program for the 
session and also in securing the necessary funds. Further 
announcements will be made later concerning the program. 

The letter quoted below which has been received from one 
of the members of the 1928 session on physics gives an idea 
of the reaction of men who have attended past sessions of the 
School. 


I look back upon the three weeks at M. I. T. during 
the past July with a great deal of pleasure and profit not 
only from that which I obtained during the meetings but 
also from the outside. 

To me the great value in the work the S. P. E. E. is 
carrying on is in bringing together so many who are do- 
ing the same work but under nearly as many varying 
conditions as there are members present. To discuss the 
common problems and obtain the different points of at- 
tack and methods of solution, and to formulate plans by 
which a better cooperation may be obtained in giving to 
the student the necessary information to fit him best for 
his work of service is extremely valuable. As soon as we 
teachers become able to dove-tail our work with that of 
another department, and get away from the petty idea 
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that ‘‘nothing matters except our own particular work’’ 
we will have gone a long ways along the path of progress. 

The work of such able men as were provided for the 
sessions to give the instruction was highly valuable. Men 
of such breadth and vision can not fail to give an in- 
spiration to any gathering. 

The special lectures upon research work which were 
given in the fields of structure of the atom, limits of au- 
dibility, and aeronautics can not fail to impress one with 
the great responsibility which he carries, and to inspire 
him to his best efforts. 

Then too, the opportunity given for visiting those great 
laboratories with their excellent equipment, can not be 
overestimated. 

I feel that your undertaking is one of the finest things 
that has been brought forth for the advancement of the 
cause of education. 
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NECROLOGY 


Charles Allen Wright died October 22, 1928, in Lakewood, 
Ohio, succumbing after a brave fight to an attack of septic 
pneumonia following general septicemia. 

Mr. Wright was born in Vicksburg, Mississippi, September 
13, 1884. He graduated from Tulane University as Bachelor 
of Electrical Engineering in 1906 and obtained the degree of 
E.E. in absentia in 1909. After a brief period in the U. S. 
Engineer Office at Vicksburg and two years in the Testing 
Department of the General Electric Company of Schenectady, 
New York, he went as instructor in electrical engineering to 
the Graduate School of Applied Sciences at Harvard, taking 
the degree of M.E.E.in 1910. The next five years were spent 
as telephone engineer with the American Telephone and Tele- 
graph Company at New York. In 1915 Mr. Wright went 
back to teaching, serving as professor of electrical engineering 
at Iowa State College, Ames, Ia. (1915-18); Carnegie In- 
stitute of Technology, Pittsburgh, Pa. (1918) ; and Ohio State 
University, Columbus, Ohio (1918-26). In 1926 he was called 
to take charge of the radio division of the National Carbon 
Company Research Laboratories at Cleveland, Ohio, a posi- 
tion he held up to the time of his death. 

Mr. Wright’s chief technical interests were in the field of 
communication, first in telephone, later in radio. Possessed 
of a fine sense of devotion to duty, he was conspicuously suc- 
cessful in positions of responsibility and gave his best efforts 
to these without stint. In spite of the exacting nature of his 
immediate duties he yet had sufficient energy and ability to 
work in other ways for the advancement of his profession. 
He made numerous contributions to the technical literature. 
His book, ‘‘Telephone Communication’’ (with A. F. Puch- 
stein) was published in 1925. While at Ohio State University 
he was in charge of the department of communication and 
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directed the work of the University radio station WEAO. 

He was a member of the Society for the Promotion of En- 
gineering Education, American Institute of Electrical Engi- 
neers, and Institute of Radio Engineers. At the time of his 
death he was a reserve officer in the Signal Corps with the 
rank of Captain. 





ITEMS OF INTEREST 


H. P. Hammond, Associate Director of Investigations, rep- 
resented the Society at the inauguration of Harvey Nathaniel 
Davis as President of Stevens Institute of Technology on 
Thursday, November 22, 1928. 

F. L. Bishop, Secretary of the Society, was the representa- 
tive at the inauguration of John Roscoe Turner, as President 
of the West Virginia University, November 28, 1928. 

The Council has selected June 19, 20, 21, and 22, for the 
1929 meeting of the Society at The Ohio State University, 
Columbus, Ohio. 





NEW MEMBERS 


Amipon, Lee L., Instructor, West Virginia University, Morgantown, 
W. Va. C. R. Jones, G. P. Boomsliter. 

BratTtTin, Cuaup L., Assistant Professor of Drawing and Design, Mich- 
igan State College, East Lansing, Mich. R,. K. Steward, L. N. Field. 

Day, Haroup P. 8., Plant Supervisor, Wisconsin Telephone Company, 
494, 53d Street, Milwaukee, Wis. J. W. Watson, 8. Scrimshaw. 

FiTzGERALD, THOMAS W., Professor and Head, Department of Electrical 
Engineering, Georgia School of Technology, Atlanta, Ga. R. S. 
King, D. P. Savant. 

Frey, Emit A., Professor of Modern Languages, Rensselaer Polytechnic 
Institute, Troy, N. Y. F. L. Bishop, Nell MceKenry. 

Frocut, Max M., Assistant Professor of Mechanics, Carnegie Institute 
of Technology, Pittsburgh, Pa. N. ©. Riggs, A. H. Blaisdell. 
Hastines, Hupson B., Professor of Industrial Engineering, Yale Uni- 

versity, New Haven, Conn. P. G. Laurson, W. J. Cox. 

HowarD, DARNLEY, Assistant Professor of Mechanical Engineering, 
Howard University, Washington, D. C. E. F. Church, H. P. Ham- 
mond. 

JUSTIN, Epwarp M., Instructor in Mathematics, Case School of Applied 
Science, Cleveland, Ohio. Chas. 8. Howe, T. M. Focke. 

LoraH, JAMES R., Assistant Professor of Chemical Engineering, Uni- 
versity of Missouri, Columbia, Mo. A. C. Lanier, F. L. Bishop. 
O’BaANION, ALBERT L., Instructor in Electrical Engineering, Cornell 

University, Ithaca, N. Y. W. R. Cornell, P. M. Lincoln. 

Row, JosePH E., President, Clarkson Memorial College, Potsdam, N. 
Y. F. L. Bishop, Nell McKenry. 

Spencer, Ropert L., Dean of Engineering, University of Delaware, 
Newark, Del. W. F. Lindell, J. L. Coyle. 

Stewart, Freperick C., Georgia Institute of Technology, Atlanta, Ga. 
A. A. Potter, G. A. Young. 

Tane, Kwan Y., Instructor in Electrical Engineering, The Ohio State 
University, Columbus, Ohio. F. C. Caldwell, J. E. Shepardson. 
Tracy, Gorpon F., Assistant Professor of Electrical Engineering, Uni- 
versity of Wisconsin, Madison, Wis. Ed. Bennett, J. R. Price. 





COLLEGE NOTES 


Tulane University—Mr. C. W. Ricker, late of the North 
Carolina State College, has been appointed to a professorship 
of Electrical Engineering. 

Mr. Gilbert H. Dunstan of the State University of Iowa, ~ 
has been appointed Instructor in Mechanical Drawing and ; 
Machine Design. % 

Dr. C. G. Jaeger, late of the University of Missouri, has ~ 
been appointed Assistant Professor of Mathematics. 3 

At the summer meeting of the Board of Administrators ~ 
an appropriation of $50,000.00 was voted for the purpose of © 
making additions to the equipment of the several Engineering ~ 
Laboratories. 

The enrollment for the session 1928-29 is 278. 














